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No XXXVIII. 

A Letter from Dr.IBENJAMIN FRANKLIN, to Mr. AL- 
PHONSUS le Roy, Member of feveral Academies, at 
Paris. Containing fundry Maritime Objervations. 

At Sea, on board the London Packets- Capt. Truxton, Auguft I78. 
S I R, 

Read Dec. OUR learned writings on the navigation of 
I 7 85 the antients, which contain a great deal of 

curious information; and your very ingenious contrivances 
for improving the modern fails (voilure) of which I faw 
with great pleafure a fuccefsful trial on the river Seine, have 
induced me to fubmit to your confideration and judgment, 
fome thoughts I have had on the latter fubjea6 

Thofe mathematicians who have endeavoured to im- 
prove the fwiftnefs of veffels, by calculating to find the 
form of leaft refiftance, feem to have confidered a Ihip 
as a body moving through one fluid only, the water; and 
to have given little attention to the circumfiance of her 
moving through another fluid, the air. It is true that 
when a veffel fails right before the wind, this circumfiance 
is of no importance, becaufe the wind goes with her; but 
in every deviation from that courfe, the refiftance of the 
air is fomething, and becomes greater in proportion as 
that deviation increafes. I wave at prefent the confidera- 
tion of thofe different degrees of refiftance given by the 
air to that part of the hull which is above water, and con-. 
fine myfelf to that given to the fails; for their miotion 
through the air is refifed by the air, as the motion of the 
hull through the water is refifled by the water, though 
with lefs force as the air is a lighter fluid. And to fim-. 
plify the difcuffion as much as poffible, I would ftate one 
fituation only, to wit, that of the wind upon the beam, 
the fhip's courfe being direatly acrofs the wiind; and I would 

fuppofe 
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MNIARITIME OBSERVATIONS. 295 

fuppofe the fail fet in an angle of 45 degrees with the 
keel, as in the following figure; wherein 

AB reprefents the body of the veffel, CD the Plate i. 
pofition of the fail, E E E the direafion of the 
wind, MM the line of motion. In obferving this figure 
it will appear, that fo much of the body of the veffel as is 
immerfed in the water, muff, to go forward, remove out of 
its way what water it meets with between the pricked lines 
F F. And the fail, to go forward, muft move out of its 
way all the air its whole dimenfion meets with between 
the pricked lines C G and D G. Thus both the fluids give 
refiftance to the motion, each in proportion to the quantity 
of matter contained in the dimenfion to be removed. And 
though the air is vaftly lighter than the water, and there- 
fore more eafily removed, yet the dimenfion being much 
greater its effe&t is very confiderable. 

It is true that in the cafe ftated, the refifiance given by 
the air between thofe lines to the motion of the fail is not 
apparent to the eye, becaufe the greater force of the wind 
which firikes it in the direafion E E E, overpowers its 
effeat, and keeps the fail full in the curve a, a, a, a, a. 
But fuppofe the wind to ceafe, and the veffel in a calm 
to be impelled with the fame fwiftnefs by oars, the fail 
would then appear filled in the contrary curve b, b, b, b, 
b, when prudent men would immediately perceive that 
the air refifted its motion, and would order it to be taken 
in. 

Is there any poflible means of diminiffing this refift. 
ance, while the fame quantity of fail is expofed to the ac-. 
tion of the wind, and therefore the fame force obtained 
from it ? I think there is, and that it may be done by di. 
viding the fail into a number of parts, and placing thofe 
parts in a line one behind the other; thus inftead of one 
fail extending from C to D, figure 2, if four fails 
containing together the fame quantity of canvas, were 
placed as in figure 3, each having one quarter of the di- 
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mnenflons of the great fail, and expofing a quarter of its 
furface to the wind, woul.d give a quarter of the force; fo 
that the whole force obtained from the wind would be the 
fame, while the refiulance from the air would be nearly 
reduced to the fpace between. the pricked lines a b and c d, 
before the foremoft fail. 

It may perlhaps be doubted whether the refiftance from 
the air would be fo diminifhed; fince poffibly each of the 
following fmall fails having alfo air before it, which muft 
be removed, the refiflance on the whole would be the 
fame. 

This is then a matter to be determined by experiment. 
I will mention one that I many years fince made with 
fuccefs. for another purpofe; and I will propofe another 
fmall one eafily made. If that too fucceeds, I fliould 
think it worth while to make a larger, though at fome 
expence, on a river boat; and perhaps time and the im- 
provements experience will afford, may make it applicable 
with advantage to larger veiTels, 

Having near my kitchen chimney a round nole of eight 
inches diameter, through which. was a conflant fteady 
current of air, increafing or diminifhiing only as the fire 
increafed or diminifhed, I contrived to place my jack fo 
as to receive that current; and taking off the flyers, I fix- 
ed in their flead on the fame pivot a round tin plate of 
near the fame diameter with the hole; and having cut it 
in radial lines almofi to the centre, fo as to have fix equal 
vanes, I gave to each of them the obliquity of forty-five 
degrees. They moved round, without the weight, by the 
impreffion only of the current of air, but too flowly for 
the purpofe of roafting.. I fufpedted that the air firuck by 
the back of each vane might poffiblv by its refiftance re- 
tard the motion; and to try this, I cut each of them into 
two, and I placed the twelve, each having the fame obli- 
quity, in a line behind each other, when I perceived a great 
augmentation in its velocity, which encouraged me to di- 

vide 
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vide them once more, and, continuing the fame obliquity, 
I placed the twenty-four behind each other in a line, 
when the force of the wind being the fame, and the fur- 
face of vane the fame, they moved round with much great- 
er rapidity, and perfeatly anfwered my purpofe. 

The fecond experiment that I propofe, is, to take two 
playing cards of the fame dimenfilons, and cut one of them 
tranfverfely into eight equal pieces; then with a needle 
firing them upon two threads one near each end, and place 
them fo upon the threads that, when hung up, they may 
be one exaflly over the other, at a diflance equal to their 
breadth, each in a horizontal pofition; and let a fmall 
weight, fuch as a bird-.fhot, be hung under them, to make 
tlhem fall in a firaight line when let loofe. Sufpend alfo 
the whole card by threads from its four corners, and hang 
to it an equal weight, fo as to draw it downwards when 
let fall, its whole breadth preffing againft the air. Let 
thofe two bodies be attached, one of them to one end of 
a thread a yard long, the other to the other end. Extend 
a twine under the ceiling of a room, and put through it 
at thirty inches diflance two pins bent in the form of fifh-.- 
hooks. On thefe two hook's hang the two bodies, the 
thread that connets- them extending parallel to the twine, 
which thread being cut, they muft begin to fall at the fame 
inflant. If thiey take equal time in falling to the floor, it 
is a proof th'at the refiflance of the air is in both cafes 
equal. If the whole card requires a longer tiine, it ihows 
that the fum of the refiflances to the pieces of the cut card 
is not eqtual to the refiflance of the wlhole one*. 

This principle fo far confirmed, I would proceed to make 
a larger experiment, with a Ihallop, which I would rig in 
this manner. 

AB is 

* The motion of the veffel made it inconvenient to try this fimple experiment, at fea, 
when the propofal of it was wxitten. But it has been tried fince we came on fhore, and- 
Lucceeded as the other. 
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Plate IV. A B is a long boom, from which are hoifled fe-. 

ven jibs, a, b, c, d, e, f, g, each a feventh part of 
the whole dimenfions, and as much more as will fill the 
whole fpace when fet in an angle of forty-five degrees, fo 
that they may lap when going before the wind, and hold 
more wind when going large. Thus rigged, when go- 
ing right before the wind, the boom fhould be brought at 
right angles with the keel, by means of the Iheet ropes 
C D, and all the fails hauled flat to the boom. 

Thefe pofitions of boom and fails to be varied as the 
wind quarters. But when the wind is on the beam, or 
when you would turn to windward, the boom is to be 
hauled right fore and aft, and the fails trimmed according 
as the wind is more or lefs againft your courfe. 

It feems to me that the management of a Ihallop fo rig- 
ged would be very eafy, the fails being run up and down 
feparately, fo that more or lefs fail may be made at plea- 
fure; and I imagine, that there being full as much fail 
expofed to the force of the winid which impells the veffel 
in its courfe, as if the whole were in one piece, and the 
refiflance of the dead air againft the forefide of the fail be. 
ing diminifhed, the advantage of fwiftnefs would be very 
confiderable; befides that the veffel would lie nearer the 
wind. 

Since we are on the fubjeat of improvements in navi- 
gation, permit me to detain youi a little longer with a fmall 
relative obfervation. Being, in one of my voyages, with 
ten merchant-fhips under convoy of a frigate at anchor in 
Torbay, waiting for a wind to go to the weftward; it 
came fair, but brought in with it a confiderable fwell. A 
fignal was given for weighing, and we put to fea all to- 
gether; but three of the fhips left their anchors, their ca- 
bles parting juft as the anchors came a-peak. Our cable 
held, and we got up our anchor; but the fhocks the fhip 
felt before the anchor got loofe from the ground, made 
me refled on what might poffibly have caufed the break- 

in,g 
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ing of the other cables; and I imagined it might be the 
fhort bending of the cable juft witlhout the haufe-hole, 
from a horizontal to an almofi vertical pofition, and the 
fudden violent jerk it receives by the rifing of the head of 
the fhip on .the fwell of a wave while in that pofition. 
For example, fuppofe a veffel hove up foi as to have her 
head nearly over her anchor, which flill keeps its hold, 
perhaps in a tough bottom; if it were calm, the cable fill 
out would form nearly a perpendicular line, meafuring the 
diftance between the haufe-hole and the anchor; but if 
there is a fwrell, her head in the trough of the fea will fall 
below the level, and when lifted on the wave will be as 
much above it. I.n the firfi cafe the cable will hang loofe 
and bend perhaps as in figure S. In the fecond cafe figure 
6, the cable will be drawn firaight with a jerk, mult fuflain 
the whole force of the rifing fhip, and muff either loofen the 
anchor, refill the rifing force of the Ihip, or break. But 
wlhy does it break at the haufe-hole ? 

Let us fuppofe it a cable of three inches diameter, and 
reprefented byfigure 7. If this cable is to be bent round the 
corner A, it is evident that either the part of the triangle 
contained between the letters a, b, c, muff ftretclh confider- 
ably, and thofe moft that are neareft the furface; or that 
the parts between d, e, f, muff be compreffed; or both, 
which moft probably happens. In this cafe the lower half 
of the thicknefs affords no ftrength againit the jerk, it not 
being ftrained, the upper half bears the whoie, aId the 
yarns near the upper furface being firif and moft firained, 
break firft, and the next yarns followv; for in this bent 
fituation they cannot bear the firain all together, and each 
contribute its ftrength to the whole, as they do when the 
cable is firained in a ftraight line. 

To remedy this, methinks it would be well to have a 
kind of large pulley wheel, fixed in the liaufe-hole, fup- 
pofe of two feet diameter, over which the cable might 
pafs; and being there bent gradually to the round of the 

wheel, 
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-wheel, would thereby be more equally ftrained, and better 
able to bear the jerk, which may fave the anchor, and by 
that means in the courfe of the voyage may happen to 
fave the fhip. 

One maritime obfervation more fhall finifh this letter. 
I have been a reader of news-papers now near feventy 
years, and I think few years pafs without an account of 
fome veffel met with at fea, with no foul living on board, 
and fo many feet of water in her hold, which veffel has 
neverthelefs been faved and brought into port: and when 
not met with at fea, fuch forfaken veffels have often come 
afhore on fome coaft. The crews who have taken to their 
boats and thus abandoned fuch veffels, are fometimes met 
with and taken up at fea by other Ihips, fometimes reach a 
coaft, and are fometimes never heard of. Thofe that give 
an account of quitting their veffels, generally fay, that fhe 
fprung a leak, that they pumped for fome time, that the 
water continued to rife upon them, and that defpairing 
to fave her, they had quitted her left they fhould go down 
with her. It feems by the event that this fear was not 
always well founded, and I have endeavoured to guefs at 
the reafon of the people's too hafly difcouragement. 

When a veffel fprings a leak near her bottom, the wa- 
ter enters with all the force given by the weight of the 
column of water, without, which force is in proportion to 
the difference of level between the water without and that 
within. It enters therefore with more force at firft, and 
in greater quantity, than it can afterwards when the water 
within is higher. The bottom of the veffel too is nar- 
rower, fo that the fame quantity of water coming into 
that narrow part, rifes fafter than when the fpace for it 
to flow in is larger. This helps to terrify. But as the 
quantity entering is lefs and lefs as the furfaces without 
and within become more nearly equal in height, the pumps 
that could not keep the water from rifing at firfi, might af- 
terwards be able to prevent its rifling higher, and the people 

might 
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miglht have remained on board in fafety, without hazard-. 
ing themfelves in an open boat on the wide ocean. (Fig. 8.) 

Befides the greater equality in the height of the two 
fturfaces, there may fometimes be other caufes that retard 
the farther finking of a leaky veffel. The rifing water 
within may arrive at quantities of light wooden work, 
empty chefis, and particularly empty water cafks, which 
if fixed ib as not to float themfelves may help to fuflain 
her. Many bodies which compofe a fhip's cargo may be 
fpecifically lighter than water, all thefe when out of wa- 
ter are an additional weight to that of the fhip, and (he is 
in proportion preffed deeper into the water; but as foon 
as thefe bodies are immerfed, they weigh no longer on the 
:hip, but on the contrary, if fixed, they help to fupport 
her, in proportion as they are fpecifically lighter than the 
water. And it fhould be remembered, that the largeft 
body of a fhip mnay be fo balanced in the water, that an 
ounce lefs or more of weight may leave her at the furface 
or fink her to the bottom. There are alfo certain heavy car- 
goes, that when the water gets at them are continually 
diffolving, and thereby lightening the vefflel, fuch as falt 
and fugar. And as to water caiks mentioned above, fince 
the quantity of them muft be great in (hips of war where 
the number of men confume a- great deal of water every 
day, if it had been made a conflant rule to bung them uip 
as faft as they were emptied, and to difpofe the empty 
cafks in proper fituations, I am perfuaded that many (hips 
which have been funk in engagements, or have gone down 
afterwards, might with the unhappy people have been 
faved; as well as many of thofe which in the laft war 
foundered, and were never heard of. While on this to- 
pic of finking, one cannot help recolleaing the well known 
praatice of the Chinefe, to divide the hold of a great (hip 
into a number of feparate chambers by partitions tight 
caulked, (of which you gave a model in your boat tupon 
the Seine) fo that if a leak (hould fpring in one of thein 

Qtq the 
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the others are not affeeed by it; and. though that chamn- 
ber fhould fill to a level with the fea, it would not be fuf- 
ficient to fink the veffel. We have not imitated this prac- 
tice. Some little difadvantage it. might occafiorl in the 
fiowage is perhaps one reafon, though that I think might 
be more than compenfated by an abatement in the infu- 
rance that wvould be reafonable, and by a higher price 
taken of paffTengers, who would rather prefer going in fuch 
a veffel. But our feafaring people are brave, defpife dan- 
ger, and rejeal fuch precautions of fafety, being cowards 
only in one fenfe, that offearing to be thought afraid. 

I promifed to finifh my letter with the laft obfervation, 
but the garrulity of the old man has got. hold of me, and 
as I may never have another occafion of writing on this 
fubjeat, I think I may as well now, once for all, empty 
my nautical budget, and give you all. the thoughts that 
lhave in my various long voyages occurred to me relating 
to navigation. I am fure that in you they will meet with 
a candid judge, who will excufe my miftakes on account 
of my good intention. 

There are fIx accidents that may occafion the lofs of 
fhips at fea. We have confidered one of them, that of 
foundering by a leak. The other five are, i. Overfetting 
by fudden flaws of wind, or by carrying fail beyond tlhe 
bearing. 2. Fire by accident or careleffnefs. 3. A heavy 
firoke of lightning, making a breach in the ihip, or 
firing the powder. 4. Meeting and fhocking with othet 
Ihips in the night. S. Meeting in the night with iflands. 
of ice. 

To that of overfetting, privateers in. their firft cruize. 
have, as far as has fallen within my knowledge or infor- 
mation, been more fubje& than any other kind of veffels. 
The double defire of being able to overtake a weaker flying 
enemy, or to efcape when purfued by a fironger, has induced 
the owners to overmaft their c.ruizers, and to fpread too 
much. canvas; and the great number of men, many of 

themi 
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them not feamen, who being upon deck when a fhip heels 
fuddenly are huddled down to leeward, and increafe by their 
weight the effe&t of the wind. This therefore thould be 
more attended to and guarded againif, efpecially as the 
advantage of lofty mafls is problematical. For the upper 
fails have greater power to lay a veffel more on her fide, 
which is not the moft advantageous pofition for going 
fwiftly through the water. And hence it is that veffels 
which have loft their lofty maIts, and been able to make 
little more fail afterwards than permitted the Ihip to fail 
upon ain even keel, have made fo much way, even under 
jury mafts, as to furprize the mariners themfelve6. But 
there is befides, fomething in the modern form of our 
{hips that feems as if calculated exprefsly to allow their 
overfetting more eafily. The fides of a ihip inftead of 
fpreading out as they formerly did in the upper works, 
are of late years turned in, fo as to make the body nearly 
round, and more refembling a caIk. I do not know what 
the advantages of this conftrualion are, except that fuch 
Ihips are not fo eafily boarded. To me it feems a contri-. 
vance to have lefs room in a (hip at nearly the fame ex- 
pence. For it is evident that the fame timber and plank 
confumed in raifing the fides from a to b, and from d to c, 
would have raifed them from a to e, and from d to f, fig. 9. 
In this form all the fpaces between e, a, b, and c, d, f, would 
have been gained, the deck would have been larger, the 
men would have had more room to a&, and not have 
flood fo thick in the way of the enemy's Ihot; and the 
veffel the more the was laid down on her fide, the more 
bearing {he would meet with, and more effedual to fup. 
port her, as being farther from the center. Whereas in 
the prefent form, her ballaft makes the chief part of her 
bearing, without which (he would turn in the fea almoft 
as eafily as a barrel. More ballaft by this means becomes 
neceffary, and that finking a veffel deeper in the water 
occafions more refiftance to her going through it. The 

Q q 2 Bermudian 
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Bermudian floops flill keep with advantage to the old 
fpreading forrn. The iflanders in the great Pacific ocean, 
though they have no large fhips, are tlhe moft expert boat- 
failors in the world, navigating that. fea fafely with their 
proas, which they prevent overfetting by various means. 
Their failing proas for this purpofe have outriggers gene- 
rally to windward, above the water, on which one or 
more men are placed to move occafionally further from 
or nearer to the veffel as the wind frethens or flackens. 
But fome have their outriggers to leeward, wihich refling 
on the water fupport the boat fo as to keep her upright 
when preffed down by the wind. Their boats moved by 
oars or rather by paddles, are, for long voyages, fixed two 
together by crofs bars of wood that keep them at fome 
diflance from each other, and fo render their overfetting 
next to impoffible. How far this may be praacicable in 
larger veffels, we have not yet fufficient experience. I 
know of but one trial made in Europe, which was about 
one hundred years fince by, Sir William Petty. Hebuilt a 
dlouble veffel, to ferve as a pacquet boat between England 
and Ireland. HIer model flill exifis in the mufeum of the 
Royal Society, where I have feen it. By the accounts we 
have of her, fhe anfwered well the purpofe of her con- 
flrudtion, making feveral voyages; and though wrecked 
at laft by a florm, the misfortune did not appear owing 
to her particular confIru6lion, fince many other veffels of 
the common form were wrecked at the fame time. The 
advantage of fuch a veffel is: That fhe needs no ballaft, 
therefore fwims either lighter or will carry more goods; 
and that paffengers are not fo much incommoded by her 
rolling: to which may be added, that if fhe is to defend 
herfelf by her cannon, they will probably have more ef. 
feEt, being kept more generally in a horizontal pofition, 
than thofe in common veffels. I think however that it 
would be an improvement of that model, to make the fides 

which 
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wh..}ich are oppofed to each other perfedly parallel, thougl 
the other fides are formed as in common thus, figure iO. 

The building of a double Ihip would indeed be more 
expenfive in proportion to her burthen; and that perhaps 
is fufficient to difcourage the method. 

The accident of fire is generally- well guarded againft 
by the prudent captain's ftrid orders againfIt finoking b)e- 
tween decks, or carrying a candle there out of a lanthorn. 
But there is one dangerous pradice which frequent terrible 
accidents have not yet been fufficient to abolifh; that of 
carrying ftore-fpirits to fea in cafks. Two large fhips, the 
Seraphis and the Duke of Athol, one an Eaft-Indiamnan, 
the other a frigate, - have been burnt within thefe two laft 
years, and many lives miferably defiroyed, by drawing 
fpirits out of a cafk near a candle. It is high time to make 
it a general rule, that all the (hip's ftore of -fpirits fhould 
be carried in bottles. 

The misfortune by a firoke of lightning I have in my 
former writings endeavoured to (how a method of guard- 
ing again,f, by a chain and pointed rod, extending, when 
run up, from above the top of the mafi to the fea. Thefe 
inftruments are now made and fold at a reafonable price 
by Nairne and Co. in London, and there are feveral in- 
ftances of fuccefs attending the ufe of them. They are 
kept in a box, and may be run up and fixed in abouit five 
minutes, on the apparent approach of a thunder guft. 

Of the meeting and (hocking with other (hips in the 
night, I have known two inftances in voyages between 
London anid America. In olle both (hips arrived though 
much damaged, each reporting their belief that the other 
muft have gone to the bottom. In the other, only one 
got to port; the other was never afterwards heard of. 
Thefe inflances happened many years ago, when the com- 
merce between Eulrope and America was not a tenth part 
of what it is at prefent, (hips of courfe thinner fcattered, 
and the chance of meeting proportionably lefs. It has long 

been 
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been the praalice to keep a look-out before in the channel, 
but at fea it has been neglected. If it is not at prefent 
thought worth while to take that precaution, it will in 
time become of more confequence; fince the number of 
fhips at fea is continually augmenting. A drum frequent- 
ly beat or a bell rung in a dark night, might help to pre- 
vent fuch accidents. 

Iflands of ice are frequently feen off the banks of New- 
foundland, by fliips going between North-America and 
Europe. In the day-time they are eafily avoided, unlefs 
in a very thick fog. I remember two inflances of ihips 
running againft them in the night. The firft loft her 
bowfprit, but received little other damage. The other 
firuck where the warmth of the fea had wafted the ice 
next to it, and a part hung over above. This perhaps 
faved her, for Ihe was under great way; but the upper 
part of the cliff taking her foretopmaft, broke the fhock, 
though it carried away the maft. She difengaged herfelf 
with fome difficulty, and got fafe into port; but the acci- 
dent fhows the poffibility of other ihips being wrecked 
and funk by ftriking thofe vaft maffes of ice, of which I 
have feen one that we judged to be feventy feet high above 
the water, confequently eight times as much under water; 
and it is another reafon for keeping a good look-out before, 
though far from any coaft that may threaten danger. 

It is remarkable that the people we confider as favages, 
have improved the art of failing- and rowing-boats in fe- 
veral points beyond what we can pretend to. We have 
no failing boats equal to the flying proas of the fouth feas, 
no rowing or paddling boat equal to that of the Green- 
landers for fwiftnefs and fafety. The birch canoes of the 
North-American Indians have alfo fome advantageous pro- 
perties. They are fo light that two men may carry one 
of them over land, which is capable of carrying a dozen 
upon the water; and in heeling they are not fo fubje& 
to take in water as our boats, the fides of which are 

loweft 
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lowelt in the middle where it is moft likely to enter, 
this being higheft in that part, as in figure II. 

The Chinefe are an enlightened people, the moft anti-. 
ently civilized of any exifling, and their arts are antient, 
a prefumption in their favour: their method of rowing 
their boats differs from ours, the oars being worked either 
two a-ftern as we fcull, or on the fides with the fame kind 
of motion, being hung parallel to the keel on a rail and 
always aating in the water, not perpendicular to the fide 
as ours are, nor lifted out at every flroke, wlhich is a lofs 
of time, and the boat in the interval lofes motion. They 
fee our manner, and we theirs, but neither are difpofed to 
learn of or copy the other. 

To the feveral means of moving boats mentioned above, 
may be added the fingular one lately exhibited at Javelle, 
on the Seine below Paris, where a clumfy boat was mov- 
ed acrofs that river in three minutes by rowing, not in the 
water, but in. the air, that is, by whirling round a fet of 
windmill vanes fixed to a horizontal axis, parallel to the 
keel, and placed at the head of the boat. The axis was 
bent inito an elbow at the end, by the help of whichl it was 
turned by one man at a time. I faw the operation at a 
diflance. The four vanes appeared to be about five feet 
Iong, and. perhaps two and a half wide. The weather 
was calm. The labour appeared to be great for one man, 
as the two feveral times relieved each other. But the ac- 
tion upon the air by the oblique furfaces of the vanes inuft 
have been confiderable, as the motion of the boat appear- 
ed tolerably quick going and returning; and fhe returned 
to the fame place from, whence {he firft fet out, notwith- 
fIanding the current. This machine is fince applied to the 
moving of air balloons: An infirument fimilar may be 
contrived to move a boat by turning under water. 

Several mechanical projedors have at different times 
propofed to give motion to boats, and even to fhips, by 
means of circular rowing, or paddles placed on the circum- 

ference 
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ference of wheels to be turned conftantly on each fide of 
the veffel; but this method, though frequently tried, has 
never been found fo effeaual as to encourage a continuance 
of the praaice. I do not know that the reafon has hither- 
to been given. Perhaps it may be this, that great part of 
the force employed contributes little to the motion. For 
inftance, (fig. I2.) of the four paddles a, b, c, d, all under 
water, and turning to move a boat from X to Y, c has the 
moft power, b nearly though not quite as much, their 
motion being nearly horizontal; but the force employed 
in inoving a, is confumed in preffing almoft downright 
upon the water till it comes to the place of b; and the 
force employed in moving d is confumed in lifting the 
water till d arrives at the furface; by which means much 
of the labour is loft. It is true, that by placing the wheels 
higher out of the water, tllis wafte labour will be diminifh- 
ed in a calm, but where a fea runs, the wheels muft un- 
avoidably be often dipt deep in the waves, and the turn- 
ing of them thereby rendered very laborious to little 
purpofe. 

Among the various means of giving motion to a boat, 
that of M. Bernoulli appears one of the moft fingular, 
which was to have fixed in the boat a tube in the form of 
an L, the upright part to have a funnel-kind of opening 
at top, convenient for filling the tube with water; which 
defcending and paffing through the lower horizontal part, 
and iffuing in the middle of the Itern, but under the fur- 
face of the river, Ihould pufh the boat forward. There 
is no doub-t that the force of the defcending water would 
have a confiderable effeat, greater in proportion to the 
height from which it defcended; but then it is to be confl- 
dered, that every bucket-full pumped or dipped up into 
the boat, from its fide or through its bDttom, muff have its 
vis inertie overcome fo as to receive the motion of the 
boat, before it can come to give motion by its defcent; 
and that will be a deduacion from the moving power. 

To 
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o'o remedy this, I would propofe the addition of another 
fuich L pipe, and that they fhould Rland back to back in 
the boat thus, figure 13. the forward one being worked 
as a pump, and fucking in the water at the head of the 
boat, would draw it forward while pufhed in the fame di- 
reaion by the force at the ftern. And after all it fhotuld 
be calculated whether the labour of pumping would be 
Jefs than that of rowing. A fire-engine might poffibly in 
fome cafes be applied in this operation with advantage. 

Perhaps this labour of raifing water might be fpared, 
and the whole force of a man applied to the moving of a 
boat by the ufe of air inftead of water; fuppofe the boat 
conflruated in this form, figure 14. A, a tube round or 
fquare of two feet diameter, in which a pifton may move 
up and down. The pifton to have valves in it, opening 
inwards to admit air when the pifton rifes; and fhutting, 
when it is forced down by means of the lever B turning 
on the center C. The tube to have a valve D, to open 
when the piflon is forced down, and let the air pafs out at 
E, which firiking forcibly againft the water abaft muff 
pufh the boat forward. If there is added an air-veffel F 
properly valved and placed, the force would continue to 
aat while a frefh firoke is taken with the lever. The boat- 
Tnan might Rand with his back to the ftern, and putting his 
hands behind him, work the motion by taking hold of the 
crofs bar at B, while another fhould fleer; or if he had two 
fuch pumps, one on each fide of the Rern, with a lever for 
each hand, he might fleer himfelf by working occafionally 
xnore or harder with either hand, as watermen no w do with 
a pair of fculls. There is no pofition in which the body of 
a man can exert more ftrength than in pulling right upwarcls. 

To obtain more fwviftnefs, greafing the bottom of a vef- 
fel is fometimes ufed, and with good effeat. I do not 
know that any writer has h-itherto attempted to explain 
this. At firft fight one would imagine, that though the 
friation of a hard body fliding on another hard body, and 

R r the 
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the refiflance occafioned by that friaijon, might be dimi- 
nihCed by puttinig greafe between themn, yet that a body 
fliding onQ a fluid, fuch as water, ffiould have no need of 
nor receive any advantage from ftuch greafing.: But the 
faac is not difputed. And the reafon perhaps may be this. 
The particles of water have a mutual attradtion, called the 
attraItion of adhefion. Water alfo adheres to wood, and 
to many other fubflances, but not to greafe: On the 
contrary they have a mutual repulfion, fo that it is a 
queflion whether when oil is poured on water, they ever 
adtually touch each other; for a drop of oil upon water, 
inflead of flicking to the fpot where it falls, as it would if 
it fell on a looking-glafs, fpreads inflantly to an immenfe 
diflance in a film extremely thin, which it could not eafily 
do if it touched and rubbed or adhered even in a fmall de- 
gree to the furface of the water. Now the adhefive force of 
water to itfelf, and to other fubftances, may be eftimated 
from the weight of it neceIfary to feparate a drop,. which 
adheres., while growing, till it has weight enough to force 
the feparation and break the drop off. Let us fuppofe the 
drop to be the fize of a pea, then there will be as many 
of thefe adhefions as there are drops of that fize touching 
the bottom of a veffel, and thefe. muIft be broken by the 
moving power, every flep of her motion that amounts to 
a drop's breadth: And there being no fuch adhefions to 
break between the water and, a greafed bottom, may oce 
cafion the difference. 

So mnuch refpedfing the, motion of veffels. But we have 
fome.times occafion to ftop their motion; and if a bottom 
is near enough we can caft anchor: Where there are no 
foundings, we have as yet no means to prevent driving in 
a ftorm, but by lying-to, which ffill permits driving at 
the rate of about two miles an hour; fo that in a florin 
continuing fifty hours, which is not an uncommon cafe, 
the fhip may drive one hundred miles out of her courfe; 
and fhould fhe. in that diftance meet with a lee Ihore, the 
may be loft To 
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To prevent this driving to leeward in deep water, a 
fwimming anchor is wanting, which ought to have thefe 
properties. 

I. It Ihould have a furface fo large as being at the end 
of a haufer in the water, and placed perpendicularly, 
fhould hold fo much of it, as to bring the (hip's head to 
the wind, in which fituation the wind has leaft powe.r to 
drive her. 

2. It fhould be able by its refiflance to prevent the (Ihip's 
receiving way. 

3 It Ihould be capable of being fituated below the heave 
of the fea, but not below the undertow. 

4. It fhould not take up much room in Lhe Ihip. 
S. It fhould be eafily thrown out, and pu-t into its pro. 

per fituation. 
6. It fhould be eafy to take in again, and flow away. 
An ingenious old rrariner whom I formerly knew, pro- 

pofed as a fwimming anchor for a large (hip to have a Rtem 
of wood twenty-five feet long and four inches fquare, with 
four boards of I 8, I6, I4, and I 2, feet long, and one foot 
wide, the boards to have their fubftance thickened feveral 
inches in the middle by additional wood, and to have each 
a four inch fquare hole through its middle, to permit its 
being flipt on occafionally upon the Rem, and at right 
angles with it; where all being placed and fixed at four 
feet diftance from each other, it would have the appear- 
ance of the old mathematical inftrument called a foreftaff. 
This thrown into the fea, and held bya haufer veered out 
to fome length, he concei'ved would bring a veffel up, and 
prevent her driving, and when taken in nmight be [towed 
away by feparatin.g the boards from the flenm. Figure 15. 
Probably fuch a fwimming anchor would have fome good 
effedt, but it is fubjea to this objeaion, that lying on the 
furface of the fea, it is liable to be hove forward by every 
wave, and thereby give fo much leave for the (hip to 
drive. 

R r2 Two 
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Two machines for this purpofe have occurred to me, 
which thiough not fo fimple as the above, I imagine would 
be more effedual, and more eafily manageable. I will 
endeavour to defcribe them, that they may be fubmitted 
to your judgment, whether either woul'd be ferviceable; 
and if they would, to which we Should give the prefer. 
ence. 

The firfi is to be formed, and to be ufed in the water 
on almoft the fame principles with thofe of a paper kite 
ufed in the air. Only as the paper kite rifes in the air, 
this is to defcend in the water. Its dimenfions will be 
different for fhips of different fize. 

To make one of fuppofe fifteen feet high; take a fmall 
fpar of that length for the back-bone, AB, figure 16, a 
fnialler of half that length C D, for the crofs piece. Let 
thefe be united by a bolt at E, yet fo as that by turning 
on the bolt they may be laid parallel to each other. Then 
nmake a fail of firong canvas, in the fhape of figure I7. 
To form this, without wafte of fail-cloth, few together 
pieces of the proper length, and for half the breadth, as 
in figure iS, then cut the whole in the diagonal lines a, 
b, c, and turn the piece F fo as to place its broad part op- 
plofite to that of the piece G, and the piece H in like man- 
ner oppofite to I, which when all fewed together will ap. 
pear as in figure 17. This fail is to be extended on the 
crofs of figure i6, the top and bottom points well fecured 
to the ends of the long fpar; the two fide points d, e, 
faftened to the ends of two cor-ds, which coming from the 
angle of the loop (which muff be fimilar to tlhe loop of a 
kite) pafs through two rings at the ends of the fhort fpar, 
fo as that on pulling upon the loop the fail will be drawn 
to its extent. The whole may, whien aboard, be furled 
up, as in figure I9, having a rope from its bioad end, to 
which is tied a bag of ballafi for keep'ing that end down- 
wards when in the water, and at the other end another 
rope vm ith an empty keg at its end to float on the furface; 

this 
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this rope long enough to permit the kite's defcending into 
the undertow, or if youL pleaie lower into ftill water. It 
fliould be held by a haufer. To get it home eafily, a fmall 
loofe rope may be veered out with it, fixed to the keg. 
Hauling on that rope will bring the kite home with fmall 
force, the refiftancebeing fmall as itwill then come endways. 

It feems probable that fuch a kite at the end of a long 
haufer would keep a fhip with her head to the wind, and 
refilling every tug, would prevent her driving fo faft as 
when her fide is expofed to it, and nothing to hold her 
back. If only half the driving is prevented, fo as that 
fhe moves but fifty miles inftead of the hundred during a 
ftorm, it may be fome advantage, both in holding fo much 
diftance as is faved, and in keepinig from a lee thore. If 
fingle canvas fhould not be found firongr enough to bear 
the tug without fplitting, it may be doubled, or flrength- 
ened by a netting behind it, reprefented by figure 20. 

The other miachine for t-he fame purpofe, is to, be made 
more in the form of an umbrella, as reprefented, figure 2 I. 
The flem of the umbrella a fquare fpar of proper length, 
with four moveable arms, of which two are reprefented 
C, C, figure 22. Thefe arms to be fixed in four joint 
cleats, as D, D, &c. one on each fide of the fpar, but fo 
as that the four arins may open by turning on a pin in 
the joint. When open they form a crofs, on which a 
-four fquare canvas fail is to be extended, its corners falf- 
ened to the ends of the four arms. Thofe ends are alfo 
to be flayed by ropes faftened to the flem or fpar, fo as to 
keep thein flioit of being at righlt angles with it: And to 
the end of one of the arms fliould be hung the fmall bag 
of ballafi, and to the end. of the oppofite arm the empty 
keg. This on being thrown into the fea, would immedi. 
ately open; and when it had performed its funation, and 
the form over, a fmall rope from its other end being 
pulled on, would turn it, clofe it, and draw it eafily home 
to the Ihip. This machine feems more fimple in its ope- 

ration, 
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ration, and more eafily manageable than the firft, "nd 
perhaps may be as effedual.* 

Veffels are fometimes retarded, and fometimes forward- 
ed in their voyages, by currents at fea, which are often 
not perceived. About the year I 769 or 70, there was 
an application made by the board of cuftoms at Bofton, to 
the lords of the treafury in London, complaining that the 
packets between Falmouth and New-York, were general- 
ly a fortnight longer in their paffages, than merchant 
Ihips from London to Rhode-Ifland, and propofing that for 
the future they fhould be ordered to Rhode-Ifland inflead 
of New-York. Being then concerned in the manage-. 
ment of the American poft-office, I happened to be col-. 
fulted on the occafion; and it appearing ftrange to me 
that there fhould be fuch a difference between two places, 
fcarce a day's run afunder, efpecially when the merchant 
fhips are generally deeper laden, and more weakly man-. 
ned than the packets, and had from London the whole 
length of the river and channel to run before they left 
the land of England, while the packets had only to go 
from Falmouth, I could not but think the faa mifunder-. 
-Rood or mifreprefented. There happened then to be in 
London, a Nantucket fea-captain of my acquaintance, to 
whom I communicated the affair. He told me he believ- 
ed the faa might be true; but the difference was owing 
to this, that the Rhode-Ifland captains were acquaint-. 
ed with the gulf ftream, which thofe of the Englifh 
packets were not. We are well acquainted with that 
flream, fays be, becaufe in our purfuit of whales, whlich 
keep near the fides of it, but are not to be met withl in it, 
we run down along the fides, and frequently crofs it to 
change our fide: and in croffing it have fo.metimes met 
and fpoke with thofe packets, who were in the middle of 
it, and flemming it. We have informed them that they 

were 
Captain Truxton, on board whofe fhip this was written, has executed this propofedl 

niachine; hie has given fix arms to the umbrella, they are joined to the flem by iron hin2ges, 
anid the canivas is double. I-Ic has taken it with him to China. February I786. 
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were flemmning a curretnt, that was againft them to the 
value of three miles an hour; and advifed them to crofs 
it and get out of it; but they were too wife to be coun- 
felled by fimple American fifhermen. When the winds 
are but light, he added, they are carried back by the 
current more than they are forwarded by the wind: and 
if the wind be good, the fubtraation of 70 miles a day 
from their courfe is of fome importance. I then obferved 
that it was a pity no notice was taken of this current up- 
on the charts, and requefled him to mark it out for me, 
which he readily complied with, adding diredcions for a- 
voiding it in failing from Europe to North-America. I 
procured it to be engraved by order from the general poft- 
office, on the old chart of the Atlantic, at Mount and Page's, 
Tower-hill; and copies were fent down to Falmouth for 
the captains of the packets, who flighted it however; but 
it is fince printed in France, of which edition I hereto an- 
nex a copy. 

This ftream is probably generated by the great accu- 
mulation of water on the eaftern coaft of America between 
the tropics, by the trade wvinds which conflantly blow 
there. It is known that a large piece of water ten miles 
broad and generally only three feet deep, has by a firong 
wind had its waters driven to one fide and fuftained fo as 
to become fix feet deep, while the windwN,ard fide was laid 
dry. This may give fome idea of the quantity heaped up 
on the American coaft, and the reafon of its. running down 
in a ftrong current. through the iflandg into the bay of 
Mexico, and from thence iffuing through the gulph of 
Florida, and proceeding along the coafi to the banks of 
Newfoundland, where it turns off towards and runs down 
through the Weftern iflands. Having fince croffed this 
fiream feveral times in paffing between America and Eu- 
rope, I have been attentive to fundry circumflances relat. 
ing to it, by which to know when one is in it; and be- 
fides the gulph weed with which it is interfperfed, I find 

that 
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that it is always warmer than the fea on each fide of it, 
and that -it does not fparkle in the night: I annex hereto 
the obfervations made with the thermometer in two voy- 
ages, and poffibly may add a third. It will appear from 
them, that the thermometer may be an ufeful inftrument 
to a navigator, fince currents coming from the northward 
into fouthern feas, will probably be found colder than the 
water of thofe feas, as the currents from fouthern feas into 
northern are found warmer. And it is not to be wonder- 
ed that fo vaft a body of deep warm water, feveral leagues 
wide, coming from between the tropics and iffuing out of 
the gulph into the northern feas, fhould retain its warmth 
longer than the twenty or thirty days required to its paf- 
fing the banks of Newfoundland. The quantity is too 
great, and it is too deep to be fuddenly cooled by paffing 
under a cooler air. The air immediately over it, how- 
ever, may receive fo much warmth from it as to be rari- 
fied and rife, being rendered lighter than the air on each 
fide of the fiream; hence thofe airs muff flow in to fup- 
ply the place of the rifing warm air, and meeting with 
each other, form thofe tornados and water-fpouts fre- 
quently met with, and feen near and over the ftream; and 
as the vapour from a cup of tea in a warm room, and 
the breath of an animal in the fame room, are hardly vifi. 
ble, but become fenfible immediately when out in the cold 
air, fo the vapour from the gulph flream, in warm lati. 
tudes is fcarcely vifible, but when it comes into the cool 
air from Newfoundland, it is condenfed into the fogs, for 
which thofe parts are fo remarkable. 

The power of wind to raife water above its common 
level in the fea, is known to us in America, by the high 
tides occafioned in all our fea-ports when a flrong north- 
eafter blows againft the gulph ftream. 

The conclufion from thefe remarks is, that a veffel from 
Europe to North-America may fhorten her paffage by a- 
voiding to flem the ftream, in which the thermometer will 

be 
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be-very ufeful; and a veffel from America to Europe may 
do the fame by the fame means of keeping in it. It may 
have often happened accidentally, that voyages have been 
fhiortened by thefe circumftances. It is well to have the 
command of them. 

But may there not be another caufe, independent of 
winds and currents, why paffages are generally fhorter 
from America to Europe than from Europe to America.? 
This queftion I formerly confidered in the following fhort 
paper. 

On board the Pennfylvania Packet, Capt. Ofborne, 
At fea, April 5, 1775. 

" Suppofe a fhip to make a voyage eaflward from a 
place in lat. 40? north, to a place in lat. 500 north, diflance 
in longitude 75 degrees. 

" In failing from 40 to 50, fhe goes from a place where 
a degree of longitude is about eight miles greater than in 
the place fhe is going to. A degree is equal to four mi. 
nutes of time; confequently the fhip in the harbour Ihe 
leaves, partaking of the diurnal motion of the earth, moves 
two miles in a minute fafter, than when in the port fhe 
is going-to; which is 120 miles in an hour. 

" This motion in a thip and cargo is of great force; and 
if {he could be lifted up fuddenly from the harbour in 
which fhe lay quiet, and fet down inflantly in the latitude 
of the port the was bound to, though in a calm, that force 
contained in her would make her run a great way at a 
prodigious rate. This force muft be loft gradually in her 
voyage, by gradual impulfe againft the water, and proba- 
bly thence fhorten the voyage. Query, In returning does 
the contrary happen, and is her voyage thereby retarded 
and lengthened ?" * 

Would it not be a more fecure method of planking fhips, 
if inflead of thick fingle planks laid horizontally, we were 

S s to 

* Since this paper was read at the Society, an ingenious menmber, Mr. Patterfon, has ccn- 
Ninced the writer that the returning voyage Would not, from this caufe, be retarded. 
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to ufe planks of half the thicknefs, and lay them double 
and acrofs each other as in figure 23? To me it feeins thar- 
the difference of expence would not be confiderable, and 
that the fihip would be both tighter and fironger. 

The fecuring of the fhip is not the only neceffary thing; 
fecuring the health of the failors, a brave and valuable or-- 
der of men, is likewife of great importance. With this 
-view the methods fo fuccef?fully praafifed by Captain Cook 
in his long voyages, cannot be too clofely fludied or care- 
fully imitated. A full account of thofe methods is found 
in Sir John Pringle's fpeech, when the- medal of the Royal 
Society was given to that illufirious navigator. T am glad 
to fee in his lafi voyage that he found the means effeacual 
whiclh I had propofed tor preferving flour, bread, &c. from 
inoifture and damage. They were found dry and good 
after being at fea four years. The method is defcribed in 
my printed works, page 452, fifth edition. In the fame, 
page 469, 470, is propofed a means of allaying thirfi in 
cafe of want of frefh water. This has fince been praafifed 
in two inflances with fuccefso Happy if theit hunger, 
when the other provifions are confumed, could be relieved 
as commodioufly; and perhaps in time this may be found 
not impoffible. An addition might be made to their pre- 
fent vegetable provifion, by drying various roots in flices 
by the means of an oven. The fweet potatoe of Ameri- 
ca and Spain, is excellent for this purpof&. Other po- 
tatoes, with carrots, parfnips and turnips, might be. pret 
pared and preferved in the fame manner. 

With regard to make-fhifts in cafes of neceflity, feamen 
are generally very ingenious themfelves. They will ex- 
cufe however the mention of two or three. If they hap- 
pen in any circumftance, fuch as after ffliipwreck, taking 
to their boat, or the like, to want a compafs, a fine few-. 
ing-needle laid on clear water in a cup will generally 
point to the north, mofi of them being a little magnetical, 
or may be made fo by being fIrongly rubbed or hammer- 

ed, 
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ed,lying in a north and fouth direalion. If their needle is 
too heavy to float by itfelf, it may be fupported by little 
"pieces of cork or wood. A man who can fw-im, may be 
aided in a long traverfe by his handkerchief formed into 
a kite, by two crofs flicks extending to the four corners; 
which being raifed in the air, when the winnd is fair and 
frefh, will tow him along while lying on his back. 
Where force is wanted to move a heavy body, and there 
are but few hands and no machines, a long and ftrong 
rope may make a powerful infirument. Suppofe a boat 
is to be drawn up on a beach, that Ihe may be ouit of the 
furf, a flake drove into the beach where you would have 
the boat drawn; and another to faflen the end of the rope 
to, which comes from the boat, and then applying what 
force you have to pull upon the middle of the rope at right 
angles with it, the power will be augmented in proporti- 
on to the length of rope between the pofis. The rope 
being faflened to the flake A, and drawn upon in the di-. 
re&fion C D, will flide over the flake B; and when the 
rope is bent to the angle A D B, reprefented by the prick- 
ed line in figure 24, the boat will be at B. 

Some failors may think the writer has given himfelf un-. 
neceffary trouble in pretending to advife them; for they 
have a little repugnance to the advice of landmen, whom 
they efleem ignorant and incapable of giving any worth 
notice; though it is certain that moft of their inftruments 
were the invention of landmen. At leaft the firft veffel 
ever made to go on the water was certainly fuch. I will 
therefore add only a few words more, and they fhall be 
addreffed to paffengers. 

When you intend a long voyage, you may do well to 
keep your intention as much as poffible a fecret, or at leaft 
the time of your departure; otherwife you will be conti- 
nually interrupted in your preparations by the vifits of 
friends and acquaintance, who will not only rob you of 
the time you want, but put things out of your mind, fo 

Ss 2 that 
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that when you comie to fea, you have the imortification to 
recolleat points of bufinefs that ought to have been done, 
accounts you hiad intended to fettle, and conveniencies you 
had propofed to bring with you, &c. &c. all which have 
been omitted through the effeat of thefe officious friendly 
vifits. Would it not be well if this cuftom could be chang- 
ed; if the voyager after having, without interruption, 
made all his preparations, fihould ufe fome of the time he 
has left, in going himifelf to take leave of his friends at 
their own houfes, and let them come to congratulate him 
on his happy return. 

It is not always in your power to make a choice in youir 
captaini, though much of your comfort in the paffage may 
depend on his perfonal charaater, as you muft for fo long 
a time be confined to his company, and under his direc- 
tion; if he be a fenfible, fociable, good natured, obliging 
mian, you will be fo much the happier. Such there are; 
but if he happens to be otherwife, and is only Ikilful, 
careful, watchful and aative in the condua of his fhip, 
excufe the reft, for thefe are the effentials. 

Whatever right you may have by agreement in the mafs 
of fiores laid in by him for the paffengers, it is good to 
have fome particular things in your own poffeffion, fo as 
to be always at your own command. 

i. Good water, that of the (hip being often bad. You 
can be fure of having it good only by bottling it from a 
clear fpring or well and in clean bottles. 2. Good tea. 
3. Coffee ground 4. Chocolate. 5. WVine of the fort 
you particularly like, and cyder. 6. Raifins. 7. Almonds 
8. Sugar. 9. Capillaire. i o. Lemons. i i. Jamaica fpirits. 
12. Eggs greas'd. I3. Diet bread. 14. Portable foup. 
IS. Rufks. As to fowls, it is not worth wlhile to have 
any called yours, unlefs you could have the feeding and 
managing of them according to your own judgment under 
your own eye. As they are generally treated at prefent 
in (hips, they are for the moft part fick, and their flefh 

tough 
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ttugh and hard as whitleathier. All feamen have an opi- 
nioil, broached I fuppofed at firft prudently, for faving of 
water when fhort, that fowls do not know when they 
have drank enough, and will kill themfelves if you give 
them too much, fo they are ferved withi a little only once 
in two days. Tlhis is poured into troughs that lie flope- 
ing, and therefore immediately runs down to the lower 
end. There the fowls ride ulpon one another's backs to 
get at it, and fome are not happy enough to reach and 
once dip their biills in it. Thus tantalized, and torment- 
ed with tihirft, they cannot digeft their dry food, they fret, 
pine, ficken and die. Some are found dead, and thrown 
overboard every morning, and thofe killed for the table 
are not eatable. Their troughs fhould be in little divifi. 
ons like cups to hold the water feparately, figure 25. But 
this is never done. The flieep and hogs are therefore 
your beft dependance for frefh meat at fea, the mutton 
being generally tolerable and the pork excellent. 

It is poffible your captain may have provided fo well 
in the general flores, as to render fome of the particulars 
above recommended of little or no ufe to you, But there 
are frequently in the fllip poorer paffengers, vwho are 
taken at a lower price, lodge in the fteerage, and have no 
claim to any of the cabbin provifions, or to any but thofe 
kinds that are allowed the failors. Thefe people are 
fometimes dejedted, fotnetimes fick, there may be womnen 
and children amiong them. In a fituation where there 
is no going to market, to purchafe fuch necelTaries, a 
few of thefe yotur fLlperfluities difiributed occafionally may 
be of great fervice, reftore health, fave life, make the mi-. 
ferable happy, and thereby afford you infinite pleafuLre. 

The worfi thing in ordinary merchant fhips is the 
cookery. They have no profeffed cook, and the worfI 
hand as a featnan is appointed to that office, in which he 
is not only very ignorant but very dirty. The failors 

have 
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have therefore a faying, that Godfiends nmeat and the devil 
cooks. Paffengers more pioufly difpofed, and willing to 
believe heaven orders all things for the beft, may fuppofe 
that kniowing the fea-air and conftant exercife by the mo-. 
tion of the veffel would give us extraordinary appetites, 
bad cooks were kindly fent to prevent our eating too 
much; or, that forefeeing we fhould have bad cooks, good 
appetites were furnifhed to prevent our flarving. If you 
cannot truft to thefe circumfiances, a fpirit-lamp, with a 
blaze-pan, may enable you to cook. fome little things for 
yourfelf; fuclh as a hafh, a foup, &c. And it might be 
well alfo to have among your fitores fome potted meats, 
which if well put up will keep long good. A fmall tin-. 
oven to place with the open fide before the fire, may 
be another good utenfil, in which your own fervant 
may roaft for you a bit of pork or mutton. You will 
fometimes be induced to eat of the fhip's falt beef, as it is 
ofteni good. You will find cyder the beft quencher of 
that thirft which falt meat or fifh occafions. The fhip 
bifcuit is too hard for fome fets of teeth. It may be foft-. 
ened by toafling. But ruIk is better; for beinig made of 
good fermented bread, fliced and baked a fecond time, the 
pieces imbibe the water eafily, foften immediately, digeft 
more kindly and are therefore more wholfome than the 
unfermented bifcuit. By the way, rufkI is the true ori- 
ginal bifcuit, fo prepared to keep for fea, bifcuit in French 
fignifying twice baked. If your dry peas boil hard, a 
two-pound iron fhot put with them into the pot, will by 
the motion of the fhip grind them as fine as muftard. 

The accidents I ha-ve feen at fea with large difbes of 
foup upon a table, from the motion of the ihip, have made 
me wifh that our potters or pewterers would make foup. 
diuhes in divifions, like a fet of fmall bowls united toge-. 
gether, each containing about fufficient for one perfoni, in 
fame fuch form as fig. 26; for then when the fhip fhould 
make a fudden heel, the foup would not in a body flow 

over 
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over one fide, and fall into people's laps and fcald them, 
as is fometimes the cafe, but would be retained in the fe- 
parate divifions, as in figure 27.- 

After. thefe trifles, permit the addition of a few general 
refleafions. Navigation when employed in fupplying ne- 
ceffary provifions to a country ill want, and thereby pre- 
venting famines,. which were more frequent and defIruc- 
tive before the invention of that art, is undoubtedly a 
bleffing to mankind. When employed merely in tranf- 
porting fuperfluities, it is a queflion whether the advan- 
tage of the. employment it affords is equal to the mif- 
chief of hazarding fo many lives on the" ocean. But when 
employed in pillaging merchants and tranfporting flaves, it 
is clearly the means of augmenting the mafs of human 
mifery.. It is amazing to think of the fhips and lives 
rifqued in fetching tea from China, coffee from Arabia, 
fugar and tobacco from America, all which our anceflors 
did well without. Sugar employs near one thoufand fhips, 
tobacco almoft as many. For the utility of tobacco there 
is little to be faid; and for that of fugar, how much more 
commen(lable would it be if we could give up the few mi- 
nutes gratification afforded once or twice a day by the tafle 
of fugar in our tea, rather than encourage the cruelties 
exercifed- in producing it. An eminent French moralift 
fays, that when hie confiders the wars we excite in Africa 
to obtain flaves, the numbers neceffarily flain in thofe wars, 
the many prifoners who perifh at fea by ficknefs, bad pro- 
vifions, foul air, &c. &c. in the tranfportation, and hiow 
many afterwards die from the hardfhips of flavery, he can- 
not look on a piece of fugar without conceiving it flained 
with fpots of human blood! Had he added the confidera- 
tion of the wars we make to take and retake the fugar 
iflands from one another, and the fleets and armies that 
perifh in thofe expeditions, he might have feen his fugar 
not merely fpotted, but thoroughly dyed fcarlet in grain. 
It is thefe wars that make the maritime powers of Europe, 

the 
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the inhabitants of London and Paris, pay dearer for ftigar 
than thofe of Vienna, a thoufand miles from the fea; be- 
caufe their fugar cofls not only the price they pay for it 
by the pound, but all they pay in taxes to maintain the 
fleets and armies that fight for it. 

Witlh great efteem, I am, Sir, 

Your moft obedient humble fervant. 

B. FRANKLIN. 

Obfervations 
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N. B. Longitude is reckoned from London, and the Thermometer is according to Fahrenheit. 
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0 B S E RV AT IO NS. 

July 3I. At one P. M. the Start bore W NW. diftant fix leagues. 
Auguft I. The water appears luminous in the Ihip's wake. 
-2. The temperature of the water is taken at eight in the morning and at eight in the 

evening. 
-6. The water appears lefs luminous. 
-7. Formegas S W. diR. 32I deg. St. Mary's SW j S 33 leagues. 
-8. From this date the temperature of the water is taken at eight in the morning and at 

fix in the evening. 
-Io. Moonlight, which prevents the luminous appearance of the water. 
-II. A frong foutherly current. 
-i2. Ditto. From this date the temperature of the air and water was taken at noon, 

as well as morning and evening. 
-I6. Northerly current. 
-I9. Firf faw gulph weed. 
-X i. Southei ly current. 
-22. Again faw gulph weed. 
-24. The water appeared luminous in a fmall degree before the moon rofe.- 

29. No nloon, yet very little light in the watex.. 
-30. Much gulph weed to-day. 

-3I Ditto. 
Sept. I. Ditto. 
-2. A little more light in the water. 
-4. No gulph weed to-day. More light in the water. 
-5. Some gulph weed again. 
.-6. Little light in the water. A very hard thunder-guft in the night. 
-7. Little gulph weed. 
-8. More light in the water. Little gulph weed. 
-9. Little guiph' weed. ILittle light in the water laft evening. 
-io. Saw fome beds of rock-weed; and we were furprifed to obferve the water fix de- 

grees colder by the thermometer than the preceding noon. 
This day (ioth) the thermometer Itill kept defcending, and at five in the mornin of the 

Tith, it was in water as low as 70, when we fruck foundings. The fame evening tie pilot 
came on board, and we found our fhip about five degrees of longitude a-head of the reckon- 
ing, which our captain accounted for by fuppofing our courfe to have been near the edge of the 
gulph ftream, and thus arn eddy-current always in our favour. By the diflance we ran fronm 
Sept. 9, in the evening, till we fruck foundings, we muft have then been at the weftern edge 
of the gulph ftream, and the change in the temperature of the water was probably owing to 
our fuddenly paffing from that current, into the waters of our own climate. 

On the I4th of AuguR the following experiment was made. The weather being perfe6ly 
calm, an empty bottle, corked very tight, was fent down 2o fathoms, and it was drawn up 
Rill empty. It was then fent down again 35 fathoms, when the weight of the water having 
forced in the cork, it was drawn up full; the water it contained was immediately tried by 
the thermometer, and found to be 70, which was fix degrees colder than at the furface : The 
lead and bottle were vifible, but not very diftin6ly fo, at the depth of I2 fathoms but when 
only 7 fathoms deep, they were perfe6lly feen from the fhip. This experiment was thus re- 
peated Sept. iI, when we were in foundings of i8 fathoms. A keg was previoufly prepared 
with a valve at each end, one opening inward the other outward; this was fent to the bottom 
in expedtation that by the valves being botlh open when going down, and both Ihut when com- 
ing up, it would keep within it the water received at bottom. The upper valve performed 
its office well, but the utnder one did not fhut quite clofe, fo that nmuch of the water was loft 
in hauling it uip the fhip's fide. As the water in the keg's paffage upwards could not enter at 
the top, it was concluded that what water remained in it was of that near the. ground, and on 
tryinig thisby the thermometer, it was found to be at 58, which was I2 degrees colder than 
at the furface. 

This lafi folurnal zras obligingly leptfor me by Mr. 3f. Williams, myfellow-pejeng e in the Lent- 
donj Packet, wbo made all the ex.periments witb great exainefis. 

Two 
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